Introduction
Construction of coordination networks by self-assembly process has attracted considerable attention in the fields of supramolecular chemistry and crystal engineering, 1-5 because they have shown an intriguing variety of topologies and structural diversity and their potential applications as functional materials, such as gas storage, 6, 7 photoluminescence, 8, 9 catalysis, 10-13 magnetism, 14 and molecular sensing. 15, 16 Therefore, many efforts have been devoted to the study of fundamental structural aspects to understand and control the several factors that affect the self-assembly of supramolecular architectures. There are several factors affecting the supramolecular assemblies, such as the coordination geometry of metal ions, 17 [44] [45] [46] [47] [48] and template effect. 49 Among them, the anions play a very important role on the self-assembled construction. 50 For examples, we have recently shown that six new structures of Zn II complexes containing 2,2'-bipyridine (2,2'-bpy) ligands have been determined. 37 Halide anions were used as simple coordinating ligands to form a tetrahedral environment around a Zn II ion. Nitrate and benzoate anions were used as chelating ligands to form an octahedral environment. For non-coordinating ClO 
59,60 Compounds 1-6 have been prepared by the literature procedures. All structures of 1-6 have been determined by X-ray crystallography.
[Cd(2,2'-bpy)(µ-Cl [Cd(2,2'-bpy) 2 I 2 ] (3): 73.9 mg (0.2 mmol) of CdI 2 were dissolved in 4 mL H 2 O and carefully layered by 4 mL a mixture solution (2 mL acetone, 1 mL ethanol, and 1 mL methanol) of 2,2'-bpy ligand (63.1 mg, 0.4 mmol). Suitable crystals of compound 3 for X-ray analysis were obtained in a few days. The yield was 52.16 mg (61.5%) for compound 3. Crystallography. The diffraction data for all six compounds were collected on a Bruker SMART AXS diffractometer equipped with a monochromator in the Mo Kα (λ = 0.71073 Å) incident beam. The crystal was mounted on a glass fiber. The CCD data were integrated and scaled using the Bruker-SAINT software package, and the structure was solved and refined using SHEXTL V6.12. The crystallographic data for compounds 1-6 are listed in Table S1 , and the selected bond distances and angles are listed in Table S2 . 
Results and Discussion
In order to understand the anion effects on the construction of crystal structures with the rigid chelating 2,2'-bpy ligand, we re-synthesized six compounds 1-6. These results confirm that inter-molecular hydrogen bonding interactions as well as anion effects play also very important roles in the construction of crystal structures in both Zn II -(2,2'-bpy) and Cd II -(2,2'-bpy) systems. In addition, the bigger size of a Cd II ion gives higher coordination numbers forming variety of structures, and it makes that chlorides can act as bridging ligands to form a one-dimensional structure.
Catalytic Transesterification Reactions by the Compounds 1-6. We have previously reported that zinc and cadmium complexes containing a chelating 2,2-bipyridine and Hdpa ligands have shown efficient catalytic activities on transesterification reaction of a range of esters with methanol under the mild conditions. 37, 50, 61, 62 These results led us to attempt the transesterification reaction using the compounds 1-6, in order to make a comparison of the reactivities of compounds 1-6 with Zn II and Cd II complexes having chelating 2,2-bipyridine and Hdpa ligands. Treatment of phenyl acetate and methanol in the presence of 1-6 at 50 o C produced methyl acetate quantitatively within 1 day for 5 and 8 days for 4, respectively, under the neutral conditions (eq. 1), while complexes 1, 2, 3, and 6 showed very slow conversions (50-100 days). Little transesterification occurred without the catalysts 1-6 in the same time period.
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Compound 5 with two labile benzoate ligands was most efficient and the reactivity of 5 is the best among the catalytic systems reported previously in Cd-containing coordination and polymeric compounds including the chelating 2,2-bipyridine and Hdpa ligands, to our best knowledge.
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Next, we have examined further the transesterification of other esters with 5 and the results are shown in Table 1 . The substrates p-nitrophenyl acetate and benzoate with the electron-withdrawing substituent have undergone faster transesterification (0.21 and 3 days, entries 1 and 4). Moreover, para-substituted phenyl acetate groups (entries 1-3) have displayed better reactivity than para-substituted phenyl benzoate groups (entries 4-7). Furthermore, vinyl acetate was converted effectively to the product methyl acetate within 0.17 days by 5. The catalytic reactivity of 5 is comparable to those of Zn catalysts which are well known as the efficient catalysts for the transesterification reactions. 37, 61, 62, 64 Photoluminescence Property. The emission spectra of Cd II complexes 1-6, together with that of the ligand 2,2'-bpy, were measured in the solid state at room temperature ( Figure  1 ), based on their UV-vis spectra ( Figure S1 ). Strong emission of compound 1 was observed at 369 nm (λ ex = 285 nm), but relatively very weak luminescences were observed under the same experimental conditions at 377-390 nm (λ ex = 285 nm) for 2, 415-430 nm (λ ex = 285 nm) for 3, 348 nm (λ ex = 285 nm) for 4, 415-430 nm (λ ex = 285 nm) for 5, 346 nm (λ ex = 285 nm) for 6, and 415-430 nm (λ ex = 285 nm) for 2,2-bpy, respectively. The emission bands of complexes 1, 2, 4, and 6 are blue-shifted compared to the corresponding ligand 2,2'-bpy, which indicates that the emission peaks of 1, 2, 4, and 6 may be due to the metal-to-ligand charge transfer (MLCT) and/or ligand-to-metal charge transfer (LMCT).
37 Such emissions of complexes 3 and 5 can be tentatively assigned to the intraligand transition of 2,2-bpy ligand, since the similar emission was observed for the ligand. Moreover, it is worthwhile to mention that the intense emission of 1 at room temperature may be a good candidate for a potential hybrid inorganic-organic photoactive material. 
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